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1 OA--- DISTANCE MEASURING DEVICE 
11A... SOURCE 
HA. . .SIGNAL PROCESSOR 
12A... TRANSMISSION MEANS 
13A. .-DETECTION MEANS 



S. ..STANDING HAVE 
A. . . REFLECT! OH WAVE 
D. ..PROGRESSIVE NAVE 
M. . .OBJECT OF MEASUREMENT 



On 

O (57) Abstract: A distance measuring device (10) for measuring a distance to an object (M) of measurement, comprising a source 
(1 1) for outfitting variable-frequency signals, a transmission means (12) for emitting an electromagnetic wave having the same 
© frequency as that of an output signal 
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from the source (1 1), a detection means (13) provided between the transmission means (12) and the object (M), for detecting the 
amplitude of a standing wave (S) formed between the transmission means (12) and the object (M) and outputting a detection signal, 
and a signal processor (1 4) for producing a detection signal function indicative of a detection signal value relative to the output signal 
frequency to calculate, from its frequency, the distance between the detection means (1 3) and the object (M) of measurement 
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mm 

DMAi/-yt)i5n^. 
vft%\z, zne><Du-yT*\t-m\zRmmo>mmi)mv<, m^u^m 
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tCDr«lCDSgH©«^^* 0 , L^&ffi©*©ittfel^y©^^t©I^£ 

f&mmommmfemmt, wmt&&x<D9m%mjt?z>ftz><Dmmmm. 
, *©w»w> e>M^m#©: t«ia««^ t ©iwcDffi«sj|Em-r*fli#«ia 
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, iWB«aE«[©s«*ttajb, -e©ig*uc»i6:Lfcfifi*^rrstt»OTsui 
wmim^mmmisTikigLm&m&u mimm^vmmiznm-ztk 

ntc-^(Dyt^mmmmi^<om\z^m-^mmmzn&-r^ytmmt 
> mmwfett&r-Rmvrc-jwxt, ^2nrcm%<Dm=?&2Kxi&E 

©s«*tt*nu ^bfc^«©fi«tc»«t*«iftHHff#*ffl*-r*tttti# 

g 5^^©5§ilSJ^ett, ^^£i£T©ig!g£$rt5fc&©8!l£&B 

•c^ot> mnsgra mwto\zmm&mtf&ik-rz>yt*mmu "torn®. 
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&*Mm-%%&mm£fkt, w^mzmz®. \z^ x^^ntc^m. 
mmnmk(Do%2'D<D : mimmiLt. &2-o<ow5immL<Dm\z%ittz>m 

15 &mii?z>g:M&t. Mm&mmftz&mm^&Ajjisn. m^mmmzj:^ 
xmmkmmn&mmfctiLLxtiimm^zmfS.L, mmm^ommizttm- 

itit*ot> ihh&m#*. m&waumi* $&2%w. m^w, %a 
mm ut^i$t5wgst)5^fet) . ^mm^mmom^mmmtmm 

25 z-tzwrnt-rzo 

•dx, mm^mz^x, ms^&tmmkvmiz-t^zmmmzmmt 
mmvx, mmmm^mtmm^.t<Dm\z^>x, ffimnwz%&m%M&z 
-b\ imMm^m£mmimML<DmKmz-i£<D&mz&\,>x, m&mz& 
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mm %-mm&<DmmmmmioA<Dm7uy?7mT&z>o 

m\Z (A) ttttttlft*HftA (f, d.) *3SbfcHT?*D, (B) fc«ktf ( 
C) HU fcffid^RffcA (f, d x ) £7-yxg&l,fcg&glj»:F (cy) * 

m 3 «®its!i^gg i o A\z£?Tmim&M£T?<Dmm&mj£rz j im<D7 
04 »jgKM£w i o Afc«toTa®iMui«*T©E«*asrr*fNi©7 

@6 « (a) ^ m*^®a«afct» smsp i3B ©*mfc£w-&j&fiE&s© 
m s p <Dm&z^vtcm~c& o , (b) i3b #aj# bfct^aifi^ t 

S&flSB lla ^tti* l/&flre©B«»C f &#J^ri»@tir3NftA ( f ,. d 1 
H7tt£ftlffl£&fll 10B \z&^TMjmMM&T<DmM%mjt?Z>ftm<D7U 

h i o m=.mmm(Dmmmmm. iod ©?n * #@t&5o 
m 1 1 tt*n»ti©!gi®i^^ lo^n^ mx-bZo 

r&v, (b> «&«$:iEm-rs^{cM$n^ST*5 0 
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m i ttx m-mMMWKD&mmfemm ioa ©w^n v z wz%%* 

1 »&m»k f ©«&&££^©fc$&ft4'fcifcfcH , r£ t, « 

ftil/T, OT©5rai£tt3. 
15 VD (f, x) =exp (j 27Cf/c-x) 

ft£l/T\ ^T©5Sr?3l£ft5. 
VR (f, x) =MR-exp (j 2»f/c- (2d-x) ) 
(MR=r • exp (j <f>) ) 

25 *LT. M8 (B) lC^"rJ:5fcJtff»Di:R»«R*« ; f»'r«4:, m& 
3!£3§B 1 t«9£^Mi©KtC^«S^^$n5. C©J&9E«S0«ff 
S P »%£3§B 1 £ x x^flljt^JfeMfcjfiVittHJSB 2 TfHJTr* fc 
» lftffi«B2^Hi"r&£«EifeS©filISPHU Jiff«D©Ji«afCf©||»a: 
LTOT©5£T^$n5o 
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Sp (f. x x ) = (l + r 2 +2rcos (2 7tf/c • 2d 1 +<f>) ) m 
(d^d-x,) 

±|E©£5K:, &ffl§§B 23WRW&nfcffi*K:*^*«fi»S©S«SPH: 
5 X, ^omm* c / 2 d l -Dt. V , Jgfflfc S ©g*g S P fik &tt}«B 2 

' .*ft**ntf,- &migB 2 jWRttsnfcttfliis^viT, -.jtff «d©«jb f fe*r ... 

«^»S©£ttSP©»fl»&*&S££j^S.S©T?, JBfiEifcSfcJ; 
10 ST, fg-|*l«®©K8£S]£ge lOAfC^ViT^^-r^. 

h i ickr «k "5 c &mk iia }ts mmm ua t HsauHm ub 
jfcsnT*tK $fi** iia ff*ttfl$mH& -£©jim&f ©fi^m 

£T#£fc©T&3o H&ftffiM lib 11a *«HJ*«fll^<D«iSE 

»f *«wrr*fc«>©t>©T*s. iimtra m> a, %m iia © 

h&» f ©ftireRm na jomrr« A-^^nuMiHk f &^rr*<tw^ 
w^-rs c taw* *>©t&s 0 
.. m^MNsuA^ ««i^«T>x^ii<s§g%©^m#^i2A^^$n 
w*. d©sim^i2A«, ang^s i2A tmjmmAt<Dm£.?f&rz. 
20 «aj^«^^7K^©^e^sf feixttua+fc, mmm iia ©smss n a # 

zvtctb, iia ©M«auHm ub ickorfwaw na *^#rsm 

#©HS0fcf 12A^6ftfflSn*«B*©H«[»&^ 
25 tiffEj2HI¥f* 12A £aB£*t*M£©KK:fck T>x^MB(BtttHak SiH® 

«^©^ttj#g: i3A nmnztiTtoz. z.<D&mm 13A 12 
KmhTcKKWLt&^&isTWtitznzj&Ems nums p &tt*rr&&&© 

&©T&9, a3£3*«M^6ffilid 1 ©fWK:Rfrt6nT^a. £©&ffi^g: 1 
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ea.«> jiaafts©jeHspK:»*rr*ttHj#^. %mLsowms? 
tmv, $>v< \mm s p © gfUfwit^jbfcii^itjE^&ai^-rs c tan? 

mmkm^m 13A \z\t, mmmm i4A««»i*snw*. £©*§«.a^ 

5 14A& ^^.tf^^^^/W^n-fey* (DSP) ^^U^Tfcth A 

10 T£ 0 > ftfeK 11A CD AtHHHm lib * SSHltf 11a ©»fllbfcffl*ff#© 
AiHRf lew*-*** *fcffl*OT©»««flWli:^5) SSttfcfc 
ttW^aiaA^6«HMS-%*5MIUfci*K:, ftflNK 11A ©^»$0 
ftiff lib K^m?iSfg<Pf£il3 - 
fc*5, m-«M©^M^© 10A Tkt StM^ 12A £«tH#® 13 
15 A *»J*fcK**TV»*)& 1 007>ftl:«koTH#g 12A £&ffl3M£ 13 

offfc, m-£tttglB©S@gH£§elB 10A ©f»fl tittH«M9rr «. 

02 (A).ttttm9HftA (f, d,) fcwWtBTfcD, (B) &&Tfi ( 

20 o ikmm^m&A a, d,) *7-uxaanufc3Qww»cF (cy) * 
«irr^f^©7D-^^- hi?^5. 

25 -£UT> TO^0J«llb(C«fcoT^m^lla^6>M«f^lDW»f L 

wmmkf h T*x>z>ffimDifi. mmm\zmx. mmmwzfomn 

3» £©£#, ti)AitOA)iWH)mHm Hb 14A 

izmmznz. 



WO 02/079799 



PCT/JP02/01825 



9 

12A frzfo&t£nrcmmLD\tmmm**mvT. $m&m 

r>mm^& 12A \zfofr?T&mn*zm?z>o -rzt, mnw> t&m 
»tx, mm^m 12A tmim&Mom\z&tt%teymnwz, j^se&s 

tftaHt#*#fHsas i4A K2nrr «. 

Mfa*<Dm?&nmmm ub ^&siflrsnfcffl*fli^0«iBkiiwii:i 

»lfc»**«T, »W*. Rtttz. H«dRMH9Pffi lib K:5»HtBflr^%& 

m*mm l^frbn&mmtt&tttmmmm m mm® 1 

la *J56m*«M#0«»afc f SXfy^SlltA f 

2t#£g: 12A ^6>^tti^tl-5i(ifT^DO^icf #*f L +A f «»-5^ Ji 

ufc^oT, mmmm 12A ^sus^MtoK^^^iis*^^ 
ns^ffifc s tmt u mt&wt. 13A at&arr s os>pi s p aggflrr 
i3A * e>m#Mss ua fc£sn5&ffim^©igp#^trr 

±IB©m31^, m® lla «^m-S^©H«ak f f n fcHft 

•9"5*T< 0 3SU ^rnSB lla ^WS^I^SSt f #tftKH&& f w 

m^&sgg i4A <D$m^mz£-ox. mm^mzmmztix^zm 
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*OToTO»flmtttaOT©iiPs^&, tttumnftA (f, a,) am 
j&snso *vT/m*9mmi4*L09&&9tifi. *am«»A «. d,) 

*7-UxM*«££fc,fcoT, 2&N&F (cy) a?«£n5. 
&HifcF (cy) feu HMSA (f, d,) ©E8!cy©&Sfc:t!-?£ 
5 &fZ>m$ktfZZ><DT?. m^Wm 14A fc«fcoT&&ISifcF (cy) fr&lftffi 
«*W*A (f, d x ) ©HJ8cy*jmj-r*CtW**. 

.,. JMUfc<k3fc» JiffcHMt*NftA (f d t ) 0M.c;y,o$5MS© - 

»S P©MQttlMU^R 13A frzm&muttGHm^ teJfbTRJfcH 
T5©T, e©ffl»|«k 9&ffl¥g: iaA*>6S(3©krtkM*T©lB»d l *JIcffi'r 

10 5C^iT§5. 

fc*fr*JfefiEafcS©«*S P0WBfc©»flB?U S£ff¥l£ 12A ICckoTitfr 
15 ^**mUT^5a3£»«MfcRI#bTlftHJ#S 13A fcRS*T?©Wf|||©« 

®£§ttfcv>©-?, 8i£*t&M3n?©mi3i d , ask i o -t >wF©ifimiin?& 

%R©H£#*M©mfc« n»©3£aE*s^/*snfc»&, &m 
iaA ]99Mrr«Ktfimtt. »©£&&s©^gs pwg&zwtmz 
20 aa^r**©^*. Tst, m^km.i4a Q&^&M&tt&mmn 
m&A (f, d,) tau «a^ftiaA©fmfc*w-*ii»:©3tffi»s©igfisp 

©3E»**t-M»*«^$n*:^iaa«»i:&**J, 4ftHHt*NftA (f, d,) 
S^-UxXft-r^JLtlCk^T^SnsSaftHftF (cy) *JBfiEft 
S©OTfc^V^T^ni?n^ffi^^rr§l|^i:75:S (M2 (C) £#) „ 

-?££©-?, ttft©tt£$*M&*H^» i3A tvmvmmx*. ^nznm 
a e>»c mmu ua #ffi#r*tt»afflra©js*ft f amf L ^^ 
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« f L tm&mmk f D m-crnxmomm f & ? >?j>K.m&nT. & 

15 «Wl»14A<Z)i(W#a!K:J:oT, &tH&9NftA (f, d,) (DM 

04C^-r«fc"5fc, 14A £cfcoT&ffl{l^«A (f, d x ) ^ 

20 J&Lm m-TOM 14A iCckoTtftfflffi^BljBcA (f, d,) flfftM&ttff 
2 £U:©^&$C f n~ f n + k Sr^ttll-^. 
:?lr>T\ Z\02&jKDmmnf n~f n+k©5^ 20©M^fn 
,f n + k£S*R1-£. ^LT, £© 20©jl#lJi&& f n , f n + k©!^^ 
^$n^@/h^fcii&*ci^^|g:©i:k- 1 £gaJT5. 

25 -rst, «im#s i3A tmimmAtomommd^ Piwi:ioT 

d^k-c/ (4- (f m ~fr) ) 

^*D, 2^Mt|[fn,fn + k^ £©2^©§#Ji&&f n , f 
n + k ©^{c^$n^@/h^c«S^:^^5^^©^ck - 1 fcgffi'rs £ t 
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B-^»®©iEgiti^pfiioB^ra-rs. 

05«^-mgM©jEW^« 10B 0ttS^Dy^BT*5. 

fg=£dBgffi©£fi$l£Stt iob & 5S^SiiR SAM! 128. 
i4Bj&^fflflr*H»A (f, d,) ©tt**fcH*/>£fc*3IMWB lla omm 

m s \z^rr^ a ^Mii iib \z&^x. rnmrn u a ^mmm lib t 
-e&s. o^o> lia ©ffi^M^fc^&^is&ijn^sfc*©^©!?^ 

d©^P§§2 13B fc, *Wfe«ffl:trr*;i£*«T?* 

»^JH^ lib jW^bfcH«ftf IdttUTSWWlcSQBrr 3»Jfcfr©{i^ 

fiOTB&ffl^&l 3 Kite, §fflgi5l3at^^l3b*We>nTV^. 

gfgfB 13a Kt, te&S©Mi|BSP^ttlU ^<DMmSP\Zttfe\stzMm 

£©gMg& 13a Itfck &&8&13b#&i^$nW3o £©&&& 13b tt, W 

££M2 Od^©^ilff#^ct:^^ 13a a>s©;&fctfs^£ie&i-siB& 

Sfc, &&8Bl3bfci:, MIB^M^l3a^e>©^lW^tSt, ^HSg2 

fc£> »-"^»^18©E«tt^« 10A fg-§£»fi©iggS8!l£ 
gfi 10B K^HTfe* 12B t^ffi^g: 13B £HI*fclWtW***» 
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i-zxDjyT-^z&ixmm®. 12B &&m& 13B tzmmz&Tb^o 

o^ic, m-mmmvmmfemm iob <om twrnzmmtz. 
fz&s mmmm%ft5imm>}z* %-mmm<r>mm%.m: ioa \z& 
5 m^ffla«i4*«ttBHi#H»A (f, d x ) ©a*«/jN**j&s«^t 

h.6.,(a) \t,^mtiB^<ommkt^^mm i3B,©.fiitic*TOte*s©- - .~.-.«*-.-;»«,^ - .. 
MspoHfli^URTSbi), (b) mii i3b &mi3Vtdfomm%t 
mm ua t wojiiteR f frZMtffenzikmfmm&A ( f , a t 

10 ) **UfcHT?*«. B7ttER8l£&1i 10B fcJ^TSB©*^*-?©®* 
05~B7te*-r<i;5fc:* 3r*\ ««©IMiib*^b^«^« 

««»f*«f + f dooe© (0 = 0) *0«^ftgUfc 
15 %m^WL12Bft?>, M$L& f a<8B8J3i£!& f + f dcosfl (0 = 0) T&Sitfr 

T 5 £ v^Bfl^R 1 2 B <h^^#M©&1££&}fc S atH&fcSfru tfctB^R 
13B ©gflSS 13a ^-©^tt^ttS®fe^S©«<6SP*^]LT, £© 
20 £SE«ES ©$g*i S P fcmT5#&lfi-*t£&&gB 13b ICjUrT*., 

fctfl¥ R 13B ©ftftffi 13b * £ ©§fl?&^{g^£gttfc£i§§§ 2 0 tt, ftfll 
25 SB 11a 75^^rr^)^©^« f £ f + f dcos 0 ( 0 = 0 + d 0 ) 

5. j£fi¥g!l 2^e»&ffi$nS5ifi»©^^f^f + f dcos0 

( 0 = 0 + d 0 ) \zmctz> ©t, tiffing 13B ©§m$ 13a ##&rrsj££ 

&S ©JgijgS P^<b-r^©-e, 13B ©gMSB 13a 13b 

3i&n*tt»ff^©it*qBiTrr*. mm i3b'©fE&#gfc 
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pgg 2 o rat* ua #5Mrr*flr*©JS»» f £ f + f dcos 0 (0=0 + 

2d0) IZ&fcZ^Zo 

tt^ffi 13b \zz<Dmbm^<Dm&zttittz&mm*mnmm 14B k 
& i4B icsi5nfc««E»i©ft 1 1 # 1 fcm^itT, mmm i4B ©ib®^ 
*lt* mmmm nb na f L 

MA (f, d x ) a«c£ns. 
06 (B) {^TJ;-5fc, n©tfcfcm^gllfcBu ««EiftS0i8«SP«t|i/h 

vtc&^T. m-mm^mommmm iob fc<fcn& jsGE#s©ig<@s 
p wag* f ©ttffljWiE«ictt 0 , < t 

N C ^>^©g|g«fo:j3V>T, fNfeSff 5 §£S£T©Sg|H £ dife 

•f ^DX^U y h7^>^©^*©m^^¥ff^t6n^^liSIK^^b 
TV>*. £©fcj£ig|g&L ©*£&£&, ^^ff^Sg^©a9^^Ml ,M2 



WO 02/079799 



PCT/JP02/01825 



15 



rat, &m> ! c&m.~3vt>tirzfow, Q£o«s^#iMi,M2©&m*m, 
ommLzmtimx, &mmmm<Dm&^n 13c iz^x&tmtitom-ti 
jg£&s«, m^tcteTm&uzm^TMf&znzTctb. mm 

10 j$L;»&ioT^Tfc> MMSMRS^eS9^t#lMl ,M2SWM 

15 v>*n*> fe&fcs\z&^TmMznrcfcmLmL<D£&t, mmo&mL&h 
<d±&\z&^t. &m^m i3c ftzmimmAi Mz&xvfcwmuzm 

mi o \mEMffimm<D$mfflfe%im iod ©^n^s^s., nwc^r 
20 £5\z, %f$miiD , 1 , 2, mm^mim 

m 10A ,iob tmtzQs mmm iid Amm-zytvmmzmMmz&itttx 
. imzfkz 1 tmtfr®. 13D ©F H ifc«^n5^SE^sfci«i;oT, as^* 

25 &tB¥& 13D tj;oT^»$nfc^tB<t#^e>> &m^& 13D 
0 1 0 \z7Kt&?\z, mmm iid mmw. n a nb t^e 
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ytom&m&s zn^mtikifi-fenmrnc t 5 jcas^-rs z tan 
Tf5!>o^5, mmtuMfflffi nb r& iia &W]-t%%<Dwem. 
mtommkf zfflwtztctixDbox&z. mmmm 11b \t, m 
mu iia (Dftmvmistdftvmtmmmnmk f icwrsm mt* 

, ?&m lla #fgMb£}fc©^^£te©^&£fc f ©M^fsSB lla 3&t» 

mmm iid ©s§ms& n a £»js**M©wfctt, w&tftf-Axx^u 

« lla ^e>Sfc^£ttfcft£2oK:#ftU ^Sn&-#©ft&«J}£#&M£ 
ifrTSSattS $ 5- 3 2 tcmsns. 

$7^3 2n mmftyt^®3 1 fc«t^T^^tifc»©3fe©^^w^ 

#gt.3 IfclftWXKSrr**)©!?**. £©^M;B5 7-3 2fc£t>T£l#3 

£©&©, ast^as 1 t&jtra&m^®: i3D t©ianc*vJT» sgjtst^ 

MT?£ltbTMoT#fc£l*fti:EI*fflS7-3 2 fc«fcoT£a*$nfcft£# 
T^U #?£?a3 1 t&irrs&ffl^: 13D £©^fc^&S#j&&£n"5 
©•?&3. 

BufB#ft¥&3 l©M#fc:|3V>T,- #?fr?I*3 1 ^TiMffl5 7- 
t^»©&Sttt^m^ 13D jWRttSttW*. C©4ftffl^ft 13D a, 

fcftttfT&VXMtfLZtlZfe&fcS <DimS P *^TSfe86©t)©T^S 

. z<D&to^& i3D jfefiE*s©ieiispfc*r«r*«fflfli^ 0<mi«> £ 

fflfc S ©M S P ©ftft&ft UT58^att*«£ElcaE»UT*ftOTS 



WO 02/079799 



PCT/JP02/01825 



17 

nmkmm 13D \z\t. i&mwm i4D iwosnw. £©#tMg 

5 14D fcL HAtf^^S/^^D-feyU" (DSP) <*»**U$T»D, 

io , ^MllillD©^^J«iib^ 65fimiJilafl!)5fi©UfcHJ*M#CDa»gR f KM 
T%m CRT, ¥{cffl*m-^©^«^t^p) Mttftfctfefc. ttffi^ai 
3D#Stfcffi{I^££mU££#K:, MMllD©^^»^llb^Sm5t^m^ 

i5 mifemm iod trattc 0*^1*3 l^sagjMRM^Tfoffiiidsajrr 

o 

$ e> fc, £&©£&& s cDigi® s p (D^mmm &^n-£n#se>5 c 

25 

fcfc, fs^LS§gl4D©^^fc<toT, IffltW (f, d,) #fett§ 



WO 02/079799 



PCT/JP02/01825 



18 

isca (f, d,) tc^vix, mm^nmmmmamitMm-mmm^mikA 

WC, &tfM§#H&A (f, d,) d^:i^ai*{i#©^icf *i^at^8e> 

<Dm<D$md %m>% z. tan^s. 
seic^ ^-^jg^©j£gts!)^gm iob tmmz, nmzm&mt 

e:©m©m^S!i^giofc:«, mwmm3mmnT\,*z e zvmwmm 

^sc<Dmw^®io^«, mMmm2H)mm^nxM l , torn. 
nm.w2\z&, smmfegmi oommsmm ^m^htc^.m^mi 3 

§te 1 0 ir^^^fflmi- 3 tmmtmA t<om<mm^zmmm^m 
a 1 0 omm® 1 3 ^±©*a*ti$&£m t& mmimuo^mjm^m 
•rzz.t&T'Zz. 

@i 2(A) \z*mmwm<ommmimmi\z&mwmi£%mmMmwm 

T&th 012(B) tt&S^aJT^fcs6tc:^ffl$ns^^S. 
»iS©3fc:i:oT, 2^®milS!l^filO^^U 

mmtz^Zo &vmwfemmi 0 tmmtmAtor&zft&tiLs 

1 ,S2#«Sn, #mM^gfilO^6a9^^M*T*0®lldl ,d2 

2tx*$ti^.. 012(A) k:^ir<£5f^ #msis!i^gfii om±<D$m\z 



WO 02/079799 



PCT/JP02/01825 



19 

-5c 

&*i o tmmfflm&im&rzymK.&ttZs zmmmumi otm 
Gmmmsm i o & 3 sgNtmsfi i o tmmmut 

10 

&&T?<Dmm*nm?% z. t&x%, Bm^am^x^m^mm 

25 (2) fcm^mfrzmTm&^nmm. mmommmz^-r^^mom 
m<D%mmmz<Dfr&fru mm^miz^xmm^^mvx^m^Mm 



WO 02/079799 



PCT/JP02/01825 



20 

(4) fem^mm 7- u x^m- a ££fc«fc^ rwnswai saantf , ^&© 

»2 58^fcJ:ntf, OT©(1) -(3) fc^«£#*§£ns. 

n^xommizMLxRitm-r^ vtctf^x. ^sofiim^fca 
mfrttL&mvak* ^£ v&ti!>mmmmfrtt\m*£i3.% 2 set©*** 
»£**ttiu ^©2^±©^ic©-5^. &M\zm$ihrc2'D<Dmvimmk£ 

(2) fcmm&ftzw&m&xtojmit, mt>m®m®.mz#Tz%&mm 
mogmmmizofrmfL. Mm®L\z&?xnM$L*mvxftt>m%.tt£. 
tzKttbx&mmmzmz£r<DmM<D&m&&vfo»0T, wfett&zxcD 



WO 02/079799 



PCT/JP02/01825 



21 

$L*%mTz>mzmzL/uai3.<te%>o ^x, faommi&mfrZBiBz 
ntcmmmz^xmizmmmv < wzLitv , mi&fmtuz z.t^< 

&(fm^©^©##aWb«l&i8l<i:fc5. Ufc^oT, £3E&©&4@#@/h 

»45swfca:n^ ot©(6) ~<9) cMwen^. 

T> -3t©583t3lflE«ft©H*»1*«i«WJM#©li^6, M^fffiaHBlCkoT 

&ffl5et*jfc*T©ffi»fc#UTKjfc«r*. bfcatoT, OTflBmickoT 

«W±MI-^H»c©Ha8*J«»6n«^S, -t©«»l«kD«ttJ¥g!^&SiiS**S 

T?©E*#*m?-a z. 6«i«»«*T©ffiii*a3£ri 
(7) ttffl¥iw*&«!i€»**T?©eiitt> *©58^3ifla«k:©«saf[icm'*€ 

fttt©J8tt©»fl*Bfc©JMie£U 58*Sifc«toT3t*58fiUT^&ai^' 

mzKM\sx&m^mzmz£x<Dmm<D&wz3:im^<Dx\ m^n^x 



WO 02/079799 



PCT/JP02/01825 



22 

(8) &mnMm*Mmisi£%£%\Zs %o%%immwmmiL*7>?L>\z 
>y&\z&{kt£#n& mmmmmmm±i!)\ mv$-i^>>fr, m&tefr-o 

aj&MRoMfc»«s ntcm$k<Dm&$L<Dwmmm\zMM vrh, 

&5589IK:.fcntt. £CF©(6) ~(8) fcj*?1»**q§6ns. 

(6) mMi)^m^ti^<D^mmtitommk^t^n\i, ytomtt 

e»a3^t^-r©ig^»bTHM:^j-r§. ifc^t, ££&©«*!#&:*: 

atasgfl:©«sak05"5, «3t(c^bfe2^©s^^<i:, *©«*?«* 
iK©Mk:»jasn*ff4x*fc»^tft*fl^©sk*j|[ffl-rntt, &aj#s§- 

Wgc©^8£;&«>5 n t3&tT?#s©t?, £8!)£tt££-c©]g$£8!l 
25 J&r«ct3^T#«. 

(7) &M¥m>mim&&'v<DmMK* ftafmmminmmKm-z 
%&$L<Dim<D%Mmm \z n&m* u mytm\z& ^ x%*%m ut^ *>w%. 



WO 02/079799 



PCT/JP02/01825 



23 

>?&\z&{bt$itn&, J6MM&Mn±ftt, 'nu^-f$>ifr, emms*^ 

(10) SWffl^Ufc^t^^l^UTitti^^l, £©*lfc*i 

n<DMmk#j^zmmm&mw*)? «. -rat, &ai{i^«rau 

©tfcffim#©^©&^#^bTSi8ii&£fc£. Lfc#oT, £&&©Sfftfff 
/h*fctt»t&*>l6©5^5IMfl:©a«[»©1ftlfi3WEaifcfe 0 , SS^M 

^7^i8n«tn^ ^r©(ii) 

(11) mL<Dmmfemm*mmhTimtn\*. m vmmz&vzmim&t 

%tt£.<DQM®m*&m?z> z: <h#T#, ta^** t ©ffi^wfett 

m8%m\z&m*> ot©(d ~(4) fc^«&as#£n-3o 
a) mm^mti^nrcmiim^ommi&it^n^ mtsmm^tkm 

na^b-rs. ^©fcfe, fflAm^©^****^^*^^^^**^*^ 
^mitottws ©t, m*OT©^^^st^ffim#©fii^ 

6"nfcffi«fc*«-*j&fl£*©fiett, m&©H&& o^o^MM^ew^ 



WO 02/079799 



PCT/JP02/01825 



24 



WO 02/079799 PCT/JP02/01825 

25 



fc©Wfc«W-&*u ttSHt#g:i:«nBaie»*i©MlcfeViT, liKS^fillK" 
20 iflC»«$nS3&fiE«E©fifi*«ftlL, «WOLfcJ&fiE*©jg«fc»iS*r*«ttJ 

3&»556fll*n«:lBAfll*©HJftjB[ttffll*JA*StU SulBffi*{i#©^SIS:fc^ 

25 *M©jg«*©5'62o©wwnttfct, «2o©aw^aa*©iafc^»s 

^^fc«@/ht^§ffi^OT©^«©^i^SMI3^m#^«hMIB^^ 
^t©F^©mill^ffirsm^ast^&^5c:t*^t-r*ffililiB!l^ 

fio 

3 lu^M^^ffi*$nsaj*^^Sg^8$ii:5fc©©^^j5«iS!^S 



WO 02/079799 



PCT/JP02/01825 



26 

^ton\z^m^h&mn\z-^m^m^^.ii. mmm^^xKmhtc 

m^mm^mz^xmmntz^m^.(Dm.^m^u fctovrz 
fe&&<DMmiztt}^zfcmn&mjj-?z>tkm^&t, mmta^mmmmh 

a#s*u myt®mm&mk<Dmmmzi$?z&m^n<Dm**-r&imisn 

5 mi£iti&&x0mm*mitfz>t£ib<Dmfemmx&'2x. mm^mm^ 

mt<Drmz&ttzm.mmmzmm'tz>ttyt^®£, mmm^^xKMhrc 
-xoytt. ^^nrcm^oyt^m^x^m^^r^^^m^ 
mt, &ittfcmfc^mz£^xw&2nt£m&feoMm&®.mL, 
m&&<DMm\zttjtt%&mm^*&t>irziikm^&t, m&m^wt&mmv 

7tMft©M^ffli^ m2&±<Dmmimmk(Dm$L!k<D5*> 200 
jURju&gfct, m2^<nMRm&&<Dm\z^%M±£tc\mfrttezmm 



WO 02/079799 



PCT/JP02/01825 



27 

wxbun. w&mmmz^xmm&m^*mmmLhxmLm*Kfc 
toommmmmmz. mmvxftmitzMmmutfttt*). mmmjzm 

m^Witm^MMtomiz^x, &mn^\z^mi^m^^ tmmm 
^mtmmMrm&v^&vz-moi&wtz&Kx. &m^&\z&?x. m 

x. mmmL\zKtzijmi£ftfc<DMm*K?nmmm*MftL, mmmm 



WO 02/079799 



1/12 

FIG.l 



PCT/JP02/01825 




$5 t- 



WO 02/079799 



PCT/JP02/01825 



2/12 

FIG. 2 



A(f dl) 




a 






F(cy) 








► 



cy 



(B) 




WO 02/079799 



PCT/JP02/01825 



3/12 

FIG. 3 



f=f+Af 



N 





mm 












mm 




< 


£tt&S0>MSPM 


<^ f=fu ^> 


Y 


r 





tttumiftACf. d>* 

F<cy)*lHa 



1 


r 


F(cy)#fc?-*£:fc£ 






di 



WO 02/079799 



PCT/JP02/01825 



4/12 

FIG.4 







r 


! <= 


=fi. 




r 






t 








&A(f, d)£ 




r 


tttUMHIfcACf. d)<& 




r 


x kc 


4(fn+k-fn) 




F 


x 



WO 02/079799 



PCT/JP02/01825 




WO 02/079799 



6/12 

FIG. 6 



PCT/JP02/01825 




WO 02/079799 



PCT/JP02/01825 



7/12 

FIG. 7 



2 r 

f=fL 

-Jl 

0=0 



« 

± 

fs=Hfd X cos 6 




4 



WO 02/079799 



PCT/JP02/01825 



8/12 

FIG. 8 




(B) 



WO 02/079799 



PCT/JP02/01825 



9/12 

FIG. 9 





WO 02/079799 PCT/JP02/01825 

10/12 

FIG. 10 




WO 02/079799 



11/12 

FIG. 11 



PCT/JP02/01825 




WO 02/079799 



PCT/JP02/01825 



12/12 

FIG. 12 



M 



10-1 





V \\ 


U 










J 


m 


r 
2 


► 


■* 

(A) 


r 
2 





10-2 



(1) 



d= 



(2) 



sin 0 = 



di 2 d2 2 , 
r 



d2 2 -dl 2 



4rd 



(B) 



INTERNATIONAL SEARCH REPORT 



International application No. * 
PCT/JP02/01825 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 G01S13/32 r G01B15/00, G01S17/32, G01C3/06, G01B11/00 

According to International Patent Classification (1PQ or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

Int. CI 7 G01S13/32, G01B15/00, G01S17/32, G01C3/06, G01B11/00 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Toroku Jitsuyo Shinan Kbho 1994-2002 

Kbkai Jitsuyo Shinan Kbho 1971-2002 Jitsuyo Shinan Toroku Kbho 1996-2002 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



JP, 59-142485, A (Yamatake-floneywell Co., Ltd.), 
15 August, 1984 (15.08.84), 
Full text; all drawings 
Full text; all drawings 
(Family: none) 

JP, 6-160082, A (Matsushita Electric Works, Ltd.), 

07 June, 1994 (07.06.94), 

Page 2, left column, lines 46 to 48 

(Family: none) 

JP, 5-203412, A (ATR Optical and Radio 

Communications) , 

10 August, 1993 (10.08.93), 

Fig. 2 

(Family: none) 

JP, 38-1257, Bl (Anritsu Denpa Kogyo K.K.), 
20 February, 1963 (20.02.63), 
Full text; all drawings 
(Family: none) 



Relevant to claim No. 



X 
Y 



1,2,8 
3,4,5,6,7 



3,6 



4,5,6 



|"x"| Further documents are listed in the continuation of Box C | See patent ramDy annex. 



* Special categories of cited documents: 

"A" document defining the general state of the ait which is not 

considered to be of particular relevance 
°E° earner document but published on or after the international filing 

date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

fl O* document referring to an oral disclosure, use, exhibition or other 



document published prior to the international filing date but later 
than the priority date claimed 



T later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theoiy underlying the invention 

"X* document of particular relevance; the claimed invention cannot be 
- considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

T document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 

"AT document member of the same patent family 



Date of the actual completion of the international search 
26 March, 2002 (26.03.02) 



Date of mailing of the international search report 
02 April, 2002 (02.04.02) 



Name and mailing address of the ISA/ 
Japanese Patent Office 

Facsimile No. 



Authorized officer 



Telephone No. 



Form PC17ISA/210 (second sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/JP02/01825 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No. 

P,X Tet sushi UEBO, Takashi KITAGAWA, Tadamitsu IRIYA, f~ 1/2,3 ~ 
"Teizaiha o Mochii SulOcm kara Sokutei Kano na ! 
Kobunkaino Radar ", The Institute of Electronics, 
Information and Communication engineers Gijutsu 
Kenkyu Hokoku, Vol.100, No. 693 
(The Institute of Electronics, Information and 
Communication Engineers), 
08 March, 2001 (08.03.01), 
Pages 161 to 166 

A JP, 5-281341, A (Isao IIDA) , 1-8 
29 October, 1993 (29„10~93), 
Full text; all drawings 
(Family: none) 

A JP, 58-198781, A (Tasuku TAKAGI), 1-8 

18 November, 1983 (18.11.83), 
Full text; all drawings 
(Family: none) 



Form PCT/IS A/210 (continuation of second sheet) (July 1998) 



S^ttS*^- PCT/JPO 2/0 1825 



a. mHom-tzmnftm mmwf$m (ipo) 



Int. CI' G01S13/32, G01B15/00. G01S17/32 

G01C3/06, G01B11/00 



Int. CI' G01S13/32, G01B15/00, G01S17/32 

G01C3/06, G01B11/00 



B#B£Jfl»r5fS^$R I 9 2 2 • I 9 9 6* 

B *B&W*ffi$r5^« 19 7 1-2002* 

E *SS&3?ffl£rSg4*& . 1 994-2002* 

B*B£flSr£Sfik&$S 1996-200 2* 

















J P 59-142485 A (m^^tfci^ft) 






1 9 84. 0 8. 1 5 




X 


£0 


1.2,8 


Y 




3,4,5,6,7 








Y 


JP 6-160082 A (tkTHXt*3t£tt) 


3,6 




1 9 9 4 0 6.07 






m2Mfeil^4 6^T~m4 8 , fl (77 5lJ-ftU 





TAj «f»ciiaofc5XiRt?tt't<v -«ttS«7K«Sr*i- 
TEj S^ttJS0«5roffiS*ft:tt#^fe5!45. BilfflSB 

TPJ B&UiJSBfln?. A»o£fctt©±3S©g&i:ftStt!g 



TTj B^WISBXttfilife0a»J:^$^fc*at?foo-C 

<osa?©fc«>K:3IJB-t-3 *> © 
rxj 4*tBiig©i>as:^-c*)oT> iigtitSto^-c&w 

r&j ffi-;<T> hy 7 



26. 03. 02 



02.04.02 



B*mmfT (i sa/j p) 

»ffi#^l 0 0-8 9 1 5 

=TB4#3^§- 



2S 



9705 



03-3581-1 101 rt^l 3256 



B£ffiK## PCT/JPO 2/01 825 



P, T 



JP 5-2034 12 A 
1993. 08. 10, (7r^ V— &L) 

jp 38-12 5 7 bi &&n&xmm&&;ti:) 

1 96 3. 0 2. 2 0, £.m (7r5y-^L) 

±& WM, ttJH ft, A=S 

m-tmm&£mwftm&, voliod no. 693 

(ttfflj*Am«^iim^) 2 0 0 1. 0 3. 0 8, pl61-166 

JP 5-281341 A mm 5b) 
1 993. 1 0. 2 9, ±X, ±m (77$!>-fcL) 

JP 58-198781 A (i^ft) 
1 9 8 3. 1 1. 1 8, £X £13 (77? !>— *U 



4,5,6 

. 7 

1,2,3 



1-8 
1-8 



